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EXECUTIVE SUMMARY
Unmanned Aircraft Systems or Vehicles (UAS/UAVs), also commonly referred to as
“drones,” are increa singly used for a variety of applications. Civil and commercial UAS
applications, especially at low altitudes, span a wide range of sectors. Present applications
include inspection, surveying, monitoring, and emergency management, with package
delivery and mobility applications due in the near future—important aspects for every local
community. The State of California provides an opportunity to explore how a wide variety of
communities are attempting to mitigate potential downsides of UAS in their communities.
California is a key location for studying the evolution of UAS operations and the adaptive
processes by local governments for incorporating UAS policies due to the wide variability
in urban, suburban, rural and transition environments, as well as to the presence of Silicon
Valley, a hub of technological development and programs focused on UAS activities.
The project made use of the Stakeholder Analysis Process (SAP), using a mixed-methods
approach that combined quantitative responses, in order to gauge the generalizable intent
of the policymakers (tier-one analysis), with qualitative responses from semi-structured or
free-response interviews or focus groups for thematic analysis (tier-two analysis).
The first-tier data collection involved the creation of a survey to be distributed to local
agencies in the State of California. The survey aimed at exploring particular areas of
concern on the topic of drone usage and regulation, including:
• Usage, type, and accessibility of UAS for different departments
• Interest in local level regulation of UAS operations
• Timeline for major UAS deployment and need of regulation
• Privacy and environmental concerns and restrictions
• Need for technical expertise
• Federal regulations and best regulatory paths forward
The second-tier data collection was carried out at the individual level through an inperson focus group of experts who provided detailed responses through the use of a
semi-structured interview framework. The structure and flow of the discussion during the
focus group were flexible and largely based on the responses from the group, with the
researchers prompting the attendees on key topics of interest that were identified during
the first tier of analysis. Survey and focus group activities showed trends and conclusions
that were in agreement with each other. The following list highlights some of the major
takeaways that are analyzed in this report:
• While the majority of the participants recognized the importance of UAS technology
and the associated concerns for integration, they showed only moderate/little
interest in overall regulation of UAS.
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• The authors observed a defeatist attitude towards communication between federal
and local agencies concerning regulations; there was a consensus on the feeling,
“why keep track of federal regulations if, by the time we decide to act, those will be
changed again?”
• Many answers provided by survey-takers and focus group participants pointed to
the need for specialized training, at the local level, regarding which aspects of drone
usage to regulate and how; participants were particularly concerned with how to
enforce such a regulatory structure.
• Participants urged for more restrictive licensing, with the purpose of tracking users.
Potential regulation of purchase permits was explored and brought forward by the
focus group participants (especially the law enforcement representatives), whose
vision of future drone regulation drew a parallel with gun control laws.
• While the approach to overall regulation was labeled as “reactive” (i.e., developing
policy only in response to problems as they arise), there were specific suggestions
where a proactive attitude was maintained. A primary concern noted about rogue
operations was the need to ensure that usage of UAS could be restricted to
appropriate locations only (e.g., non-congested areas). However, the concern of the
participants was that if restrictions become so burdensome that operators cannot
legally use their aircraft anywhere, alternative locations for operations have to be
considered that still allow for user needs to be met. Specifically, participants in law
enforcement suggested the need to ensure adequate spaces across the region
where users could meet for flying UAS, as well as for exchanging tips and best
practices for operations.
• With respect to use and preferred applications, law enforcement showed the highest
rates of current use and drone availability, followed by fire emergency response and
road inspection. There was consensus that all the investigated applications could
represent good use of drone technology.
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I. INTRODUCTION
Unmanned Aircraft Systems (UAS) or Vehicles (UAVs), also commonly referred to as
“drones,” are increasingly being used for a variety of applications. Civil and commercial
UAS applications, especially at low altitudes, span a wide range of sectors. Present
applications include inspection, surveying, monitoring, and emergency management, with
package delivery and mobility applications due in the near future—all important aspects
for every local community. The National Aeronautics and Space Administration (NASA)
estimates that the entire small UAS (sUAS) fleet in the U.S.—combining both hobbyist and
commercial uses—will reach 3 to 6 million vehicles by 2021 (see Figure 1).1 As of 2018,
there were a reported 110,000 UAS registered with the Federal Aviation Administration
(FAA), a 2.5-fold increase since 2016, the first full year of the registration system.2 At its
current growth rate, the UAS market is projected to grow from its current market value of
$2 billion to more than $17 billion by 2024.3

Figure 1. Projected Growth of the UAS Market Size to 2021
Source: Schaufele, Roger, Li Ding, Nick Miller, H. Anna Barlett, Michael Lukacs, and Disais Bhadra,
“FAA Aerospace Forecast, Fiscal Years 2017-2037,” 2017 (accessed October 11, 2019),
https://www.faa.gov/data_research/aviation/aerospace_forecasts/media/FY2017-37_FAA_Aerospace_Forecast.pdf

The future integration of this technology within cities requires careful planning and research
into airspace integration strategies, public safety risk management, and operational
frameworks. NASA has proposed a vision, the Unmanned Traffic Management Concept
of Operations (UTM ConOps), which will allow such deployment within the regulatory,
operational, and technical environments but requires involvement among the users and

Min e ta Tra n s p o rt a t io n I n s t it u t e

Introduction

4

mangers of the National Airspace System, including federal agencies (e.g., the Federal
Aviation Administration [FAA] and the U.S. Department of Transportation [DoT]) and local
bureaucracies (e.g., state departments, county supervisors, local legislature). 4
Currently, the United States is among the safest airspace systems in the world, averaging
a 91.5 percent compliance rating to international standards—the global average is 61.4
percent—and maintaining a United States passenger airline fatality-free record since
2009.5 However, the nationwide growth of UAS operations from hobbyists and commercial
industry sectors has sparked fear among aviation safety experts that unregulated growth
could diminish that safety record by increasing the number of unmarked and unidentifiable
objects in the vicinity of manned aircraft operations.6 These fears have led to concerns that
mass use of these UASs, particularly small ones by recreational users and other operators
unfamiliar with the National Airspace System (NAS), could lead to disasters that would
impact unsuspecting passengers in commercial airlines and reduce the status of the FAA as
a global leader in aviation safety and efficiency.7 There have already been instances of UAS
being sighted in airport vicinities, and several have been suspected of hitting passenger
aircraft.8 The estimates about the potential numbers of UAS in airport vicinities are largely
speculative, because the data are collected through eyewitness reports and the FAA often
cannot verify a report; further, there is a lack of valid and reliable forecasting models, and
research has demonstrated the challenges in pilots’ identification of UAS.9 Being able to
identify the total number of UAS in the overall NAS as well as the total number of UAS
operating in individual airport vicinities is important for understanding the necessary safety
protocols and aircraft capacity limitations, and for enabling policies—ranging from airport
operational aspects to standard traffic flows for mitigating congestion delays (e.g., departure
procedures, standard arrivals, holding patterns, and preferred routings)—that are to be
properly analyzed, maintained, and updated based on actual use data.
The nationwide growth of UAS operations, both from hobbyists and from commercial
industry sectors, has increased risk, to the extent that a lack of clear regulatory frameworks
for operational growth could diminish the safety record of aircraft operations in the United
States NAS.10 UAS share the use of the NAS with manned aircraft, but while the latter
category is characterized by highly trained operators and heavily regulated operations,
many UAS users are unfamiliar with the traditional training and knowledge required by
manned aircraft operators. UAS operators are not required to go through the traditional pilot
training routes to gain access to the NAS, and the changed regulatory processes, through
defined remote pilot certification and operational rules of Title 14 Part 107 and Part 101 of
the Code of Federal Regulations for (i.e., part of the Federal Aviation Regulations) have
increased entry access to the NAS compared to what previously required for specialized
operational training.11
The need to address a lack of policy clarity for UAS operations has been examined by
aviation experts and policymakers at all levels of government.12 The need for a better
regulatory approach is particularly apparent in settings where the use of UAS compromises
efficiency and safety, and local governments may be in a better position to experience and
foresee the local benefits and threats of locally-operating UAS technology than the federal
government alone.
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The primary objective of this research was thus to conduct a policy analysis on how local
legislatures are approaching the topic of drone integration within their jurisdictions. Results
of the research include a description of the perceptions of the identified stakeholders’
understanding of drone policy including their positions, interests, and influence on issues.
Furthermore, the research examines regulatory priorities and provides stakeholder and
expert-informed data through systematic collection of information from debates between
and among different local, state, and federal agencies towards successful UAS integration
in urban environments and within the national airspace. Towards this goal, the research
analyzes the priorities and concerns of various local agencies including mayoral offices,
county supervisors, airports, roads districts, public utilities committees, state parks, and
business groups. Among the broader impact objectives, this research also serves an
educational role, providing local agencies with more direct access to aviation technical
expertise, and it aims at furthering discussion on the future of urban air mobility for the
transportation of both goods and people.
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II. LITERATURE REVIEW
Local agencies have a vested interest in regulating UAS operation and the authority to
make reasonable restrictions regarding the time, manner, and place of operation. This
authority may include the authority to pass land use, zoning, privacy and trespassing laws,
and it also includes law enforcement. However, local enforcement cannot supersede or
conflict with federal regulations or areas where the federal government has authority.13
Because of the designated regulatory supremacy by the federal government, local
authorities are limited in the areas of laws and ordinances that can be enforced in order
to determine consequences for operators who violate privacy or recklessly endanger
persons or property with a drone.14 Local legislation may specifically address UAS, but it
more commonly focuses on the underlying rights to privacy and protection from reckless
endangerment applicable to multiple subjects, without specifically referring to UAS. Local
ordinances may also address environmental concerns such as noise and disruption to
wildlife. For example, California restricts the use of UAS within state parks;15 although the
regulation mentions that general use is allowed (unless in the presence of wildlife), the
burden is on the user to recognize and understand all of the operational limitations at a
desired location.
Federal regulations establishing a remote pilot license were issued in 2016, as Title 14,
Chapter I, Part 107 of the Code of Federal Regulations (and commonly known as “Part
107”).16 Under Part 107, regulations limit UAS operations to within the operator’s line of
sight, to below 400 feet, to daytime only, and away from people not directly involved in
the operation. However, it is possible to request a Certificate of Waiver or Authorization
(COW and COA, respectively) from the FAA to waive these conditions. To date, more than
2,900 waivers have been granted,17 indicating the growth of operations. Moreover, the
FAA currently lacks the capacity to enforce all Part 107 rules and ensure strict abidance,
and it has asked local law enforcement to help ensure the safety of the public.18 Since
the introduction of the initial rules for operating small UAS in the NAS, little has changed
on the federal level, while local communities have witnessed a variety of problems of
integration of UAS in the national airspace. As a result, many local and state departments
and agencies have issued their own regulations to limit the use of drone technology. The
Oceanside, CA police department has implemented a handheld device called a “drone
killer” that can electronically disable a UAS on the spot.19 Recent examples of efforts by
local law enforcement and emergency personnel to raise community awareness for UAS
compliance include the California Department of Forestry and Fire Protection (Cal Fire)
and the California Highway Patrol (CHP), who have used social media to try to prevent
unauthorized UAS operators in wildfire areas and have taken measures to raise awareness
of the hazards of operation for anyone other than an authorized responder. The CHP took
the step of publicizing the arrest and citation of an individual flying a UAS near wildfire
aircraft operations, who stated he did not know his actions were illegal.20
Unfortunately, uncertainty has hindered local governments’ efforts to regulate UAS use.
Local governments have often either found that rules they implemented to protect their
communities are being overturned by federal courts, or they have been hesitant to act
because of uncertainty about whether they can implement a particular policy at all. The
first court case regarding the authority of local legislation over UAS was decided in
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September 2017 where the local UAS legislation to limit all UAS flights below 400 feet
and implement a local registration system by the government of Newton, MA was found
to have been preempted by FAA regulations.21 In 2015, the FAA issued a fact sheet that
provided guidance, from the FAA perspective, to state and local governments describing
areas open to regulation and areas that would be preempted by federal supremacy.22 Only
recently recognizing such interaction with the lower levels of government, the FAA created
a new partnership program between state and local governments and industry to “foster a
meaningful dialogue on the balance between local and national interests related to UAS
integration, and provide actionable information to the USDOT on expanded and universal
integration of UAS into the National Airspace System.”23
Possible applications of UAS include environmental monitoring, emergency services,
surveillance (e.g., laser optical microphones, high powered cameras, infrared cameras,
and facial recognition software), aerial mapping, delivery of goods, and photography
and filming.24 However, when used by public agencies, UAS operations by local level
governments faced backlash from the communities over issues of privacy, NIMBY (Notin-my-Backyard) concerns, noise, and operational restraints.25 Privacy has been routinely
cited by community residents as a concern with the public use of UAS.26 Between 2012
and 2015, 500 UAS-related laws and regulations concerning privacy were introduced
and adopted among several states (California was not among these states).27 Privacy
violations often occurred because of continuous video-recording by the equipment onboard the UAS while in flight.28 Privacy incidents in California included a temporary ban on
UAS manufactured by the company DJI by both the City and County of San Francisco over
ongoing fears that the aircraft were transmitting sensitive U.S. infrastructure information to
China.29 Similarly, tensions over a lack of privacy arose among residents of the Land Park
neighborhood of Sacramento, CA, in response to secret UAS flights conducted at night
around the neighborhood by the Sacramento Housing and Redevelopment Agency.30
In addition to privacy concerns, security and safety concerns have also arisen over the
operation of UAS technology. Drug smugglers and human traffickers have used UAS to
spy on official ports of entry at the U.S.–Mexico border near San Diego, undermining
federal agents’ efforts to halt these activities.31 In 2017 in Santa Clara County, CA, a
UAS carrying methamphetamines crashed inside a jail perimeter, raising alarms about
overflights in controlled areas.32

Public Perception of UAS Technology
The advent of UAS that are available to the public to purchase and fly for recreation or
hire has initiated a growing and dynamic industry, despite the numerous regulations and
somewhat negative public perception of this relatively new technology. Advantages of UAS
technology are that the aircraft are capable of supporting big data due to their informationgathering ability and a variety of camera and sensor technologies that can be attached.33
In addition, UAS operations save time, are more cost-efficient, and are more effective for
job completion than conventional methods of data collection or payload delivery.34, 35 While
commercial operators and firms involved with data collection and analytics are happy
with the rapid evolution of UAS technology as well as with the ability to apply for COAs
that waive some of the regulations, some non-UAS-using community residents are less
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optimistic about the technology, especially regarding its possession by certain government
agencies.36 Federal, local, and state government use of UAS technology is not a new
development; domestic federal agencies such as the border patrol, NASA, and various
law enforcement agencies have been using UAS for their own applications for around
15 years. The concern, especially regarding local law enforcement agencies, is the use
of UAS technology by these agencies for surveillance.37 The same advanced sensors,
cameras, microphones, and software that commercial operators use on their UAS can be
configured or specialized for agency-owned UAS for the purpose of real-time surveillance,
in some instances without the requirement of a warrant.38
However, despite the potential for law and government agencies to use UAS technology to
infringe on individual privacy, public opinion is quite polarized.39 In several surveys that ask
about UAS use and regulation, it was generally found that respondents were supportive of
the U.S. federal, state, and local governments’ use of UAS but were cautious about the total
extent to which UAS could be used without careful regulation.40 While a 2018 survey found
that certain groups were more predisposed to have an affinity or dislike towards government
UAS use depending on their level of education and level of trust in the government among
other demographic variables, overall it appeared that there was favorable support for the
use of UAS technology including the ability for governments to have access to and use
UAS.41 The ability to use UAS for the purpose of surveillance or other privacy infringement
resulted in public concerns about law enforcement intent, even with sUAS.42 Public
demonstrations have occurred in cities such as Los Angeles and Seattle in response to
local governments’ approval of law enforcement UAS programs.43 Law enforcement has
used publicly navigable airspace to conduct evidence gather missions against marijuana
growers and companies suspected of violating EPA regulations by surveying areas of
the premises not protected from observation from a public vantage point.44 The ability for
UAS to readily observe private property has raised concerns because data collected by
these devices may be able to be used for multiple purposes without explicit limitations
through regulation.45 Additional action that may prevent the abuse of UAS technology by
government agencies could be accomplished by an approval process or the incorporation
of software limitations that delete sensitive information in real time, censor certain pixel
arrangements like faces, or record which files have been accessed.46
Recreational users have raised concerns about UAS regulations.47 The FAA has faced
challenges to regulation that limit recreational UAS users due to organized resistance
from model hobbyists and other recreational users through community groups such as the
Academy for Model Aeronautics (AMA).48 In one successful action by recreational users,
the burden was eased for recreational UAS users in 2017 when federal courts overturned
the requirement for recreational users to register their UAS, declaring registration
requirements beyond the scope of Congressional law and asserting that the law would
need to be amended appropriately to allow such action by the FAA.49 Despite the efforts of
these advocacy groups and the large number of registered recreational UAS users, public
support for UAS varies by operation.50 UAS recreational users and hobbyists, business
operators, and real estate operators all received less than 50 percent support from the
public. Public support was not negative among all users, however; the general public
tended to show favorable support for farming and conservation efforts, with approval from
75–80 percent of the public, while the greatest support from the public was the use of UAS
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for search and rescue and firefighting operations, with approval from over 90 percent of the
public and opposition less than 5 percent.51 One of the recurring issues impacting public
perceptions of UAS is the confusion and lack of knowledge the public has regarding legal
UAS operations; some indicators such as gender (males appear to be more supportive),
age (as age increases support for UAS decreases), and familiarity with UAS have been
found to correlate with overall support and a reduction in concern for factors such as
privacy invasion.52

California State Legislation
The legality of UAS use in the state of California is constantly changing and differs from
jurisdiction to jurisdiction; this observation is also true of other states in the country.53 One
constant, however, is that in addition to Part 107 enacted by the FAA, there are several
statewide laws in the civil code that are exclusive to California. These provisions include
Civil Code 43.101, which states that an emergency responder is not liable for damages
caused to a UAS that was interfering with emergency response—which implies that, in
the eyes of the state, action by government officials to down a UAS is a permissible
in some circumstances.54 A statewide law was introduced in 2016 as an amendment to
the California State Penal Code Title 10 Section 402, stipulating that UAS operations
that interfere with emergency personnel could be charged as misdemeanors.55 Another
relevant California state law is Civil Code 1708.8, which defines two instances in which
liability for invasion of privacy can be assessed: trespass which can include aerial trespass
above the land, and taking a picture or recording without consent, including any knowing
dissemination of such pictures or recordings.56 This third law addresses the privacy
concerns the public has about UAS; however, there are numerous circumstances that
absolve distributers of liability under this code (e.g., a distributor is not in violation of the
code if the picture or recording had already been previously publicly distributed), a leniency
which may make some people uneasy.57 Finally, in 2018, Senate Bill 1186 was passed,
requiring local law enforcement agencies to have a surveillance use policy, approved by
their local government and made accessible to the public, before implementing a UAS
program.58 This law has been implemented in order to assuage fears of overly discretionary
surveillance by local law enforcement of private property (as in the aforementioned court
cases in which officers used aircrafts to obtain evidence against marijuana growers); this
could potentially make it much more difficult for law enforcement to abuse advanced UAS
surveillance technology to gather evidence against people on private property that would
only otherwise be obtained by a physical intrusion requiring a warrant.59
In addition to statewide laws, there are several local ordinances that restrict the use of
drones. Los Alamitos and all national parks have placed an outright ban on UAS.60 Areas
of San Diego, Santa Clara County Parks, Santa Cruz District Parks, San Francisco Parks,
and Sacramento County Parks all have restrictions limiting in which parks UAS are allowed
to be flown.61 These laws are mostly intended to prevent hobbyists from operating UAS in
public areas that have non-operationally involved people nearby such as fishers, hikers,
or event attendees at stadiums or other venues which potentially puts bystanders at risk
of unsuspecting harm by the UAS.62 Hobbyists, however, argue that these laws prevent
them from being able to enjoy their UAS, and they feel as if the government is infringing
upon their rights.63
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The State of California proposed to establish UAS legislation in 2015 for privacy and 2016
for interference with first responders during an emergency.64 At the local and state level of
government, more oversight of local agencies such as law enforcement will be enacted
into policy to prevent abuses of UAS technology and to establish what the use of these
UAS will be once acquired by a particular agency.65
The variations in regulations have impacted jurisdictions differently for UAS operations
within local communities. The City of San Diego, for instance, is adapting federal UAS
regulations into its municipal code in order to strike a balance between the safety of the
general public and the increased usage of sUAS.66 The city also gave local authorities the
power to ticket people violating the FAA’s UAS guidelines.67
In addition to regulating recreational and commercial UAS in communities, local government
agencies have also shown an increasing interest in using UAS technology for operational
activities. The Los Angeles Fire Department has acquired UAS to aid in building entry
and finding lost persons.68 They have received special authorization through a COA for
conducting UAS operations but must still seek permission from the FAA for any operation
not specified by the agreement whenever they need to fly UAS.69 In the City and County
of San Francisco, five departments have sought independent permission to fly UAS from
the FAA: namely, the Fire Department, the Port of San Francisco, the Recreation and Park
Department, the Public Utilities Commission, and the Office of the Controller.70
State firefighters have attempted to use UAS owned by the National Guard to fight wildfires
since 2013; however, acquiring these assets requires complex approval mechanisms and
has resulted in a delayed deployment process.71 In the County of El Dorado in California,
UAS have been used by law enforcement to record high-definition, detailed video tours of
crime scenes, which were played for juries in several higher-profile cases; similar videos
were previously recorded from staffed helicopter operations, and UAS ultimately offset
the cost in a single use.72 In 2018, the Sacramento Housing and Redevelopment Agency
operated a UAS at night during a 90-day operation over two specific housing communities
in the hopes of preventing crime; while it did catch illegal dumping and trespassing, nearby
residential neighborhoods noticed the operations, questioning the program’s legality and
expressing their displeasure to their city council.73 In a different California county, Pacer
County Mosquito Control used UAS for the identification, detection, and elimination of
mosquito populations. The Mosquito Control agency found UAS operations to be more
efficient in applying pesticides and detecting mosquito larvae to reduce the environmental
footprint, to increase the safety of employees, and to cost less in equipment and labor.74

Future Legislation
The FAA and NASA are currently developing the UAS Traffic Management (UTM)
system in the NAS with the goal of continued safety to prevent traffic conflicts between
conventionally manned aircraft and UAS.75 In the next ten years, an Unmanned Traffic
Management (UTM) system could reach the point where integration of UAS into the NAS
is successful for some low-altitude operations; in 2014, NASA stated a goal of 15 years (by
2029) for achieving a UTM system that could safely incorporate high-density operations.76
In addition to UTM work by NASA, but in conjunction with a focus on the integration of
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autonomous aircraft, Airbus has proposed a related framework they termed Air Traffic
Management (ATM).77 Airbus addressed a perceived gap in the UTM framework with private
electronic automation companies having a place in determining flight path approvals for
the integration of UAS into the airspace. This vision would ultimately eliminate the need
for staffed air traffic control centers; human controllers could be moved to management
positions of automated control systems.78 Identified operating principles required for a
successful airspace structure include priorities on safety and security of autonomous
aircraft, access to airspace below 500 feet above the ground, flexibility for new technology
for manned and unmanned aircraft, and international coordination and standardization
that include UAS standards and recommended practices.79
In May 2019, the FAA implemented the rules passed by the U.S. Congress in the FAA
Reauthorization Act of 2018 and superseded the previous recreational rules that had
been in effect (i.e., rules under Part 101 of the FARs and established through Section 336
of the FAA Modernization and Reform Act of 2012).80 Changes included a requirement
for users to register their UAS as well as to pass an online test similar to that taken by
commercially certified UAS operators.81 A further part of this legislation is the FAA’s
application-based Low Altitude Authorization and Notification Capability (LAANC) system
that allows for an automated approval of UAS operations into controlled airspace, which
could only previously be done through COAs; this should help reduce the number of
operators seeking special approval to fly in a certain airspace and allow operators to fly
their UAS legally with relative ease and quicker access than through the human-verified
COA process.82 The LAANC system is a system developed by NASA and the FAA as
an initial step toward a realized UTM system and integration of UAS into the NAS;
unmanned aircraft share their location using GPS coordinates for the purpose of collision
avoidance and efficient traffic flow.83 As the UTM system is developed and commercial
operations begin to proliferate, hobbyists and recreational users may face more burdens
to access entry to the airspace, as the FAA is considering adding a requirement of GPS
receiver and transmitter installation on their UAS as well as mandatory flight proficiency
checks in addition to the online tests currently required.84 Ultimately, the regulatory
landscape is rapidly evolving and there are many assumptions about the future vision
of UAS’ integration into society (e.g., applications for urban air mobility for personal
transportation within city centers), but the structures and frameworks established now
will set progress in motion for how that vision will look in the future.
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III. METHODOLOGY
This project employed a two-tiered data collection process that allowed it to effectively
synthesize both quantitative and qualitative data from experts and policymakers. As
described in the Introduction, the primary goal of the present project was to conduct a
policy analysis on the future of drone integration and regulation in the State of California.
To achieve such a goal, we employed a Stakeholder Analysis Process (SAP).
SAP is an academic tool that has been commonly used for policy analyses where an
understanding of the beliefs of the policymakers and influencers on a particular topic is
essential. This method has been used for attempting to evaluate potential policy evolutions
in a number of fields including health, technology, environment, and management.85
SAP can be used to investigate, within an interactive framework, the views that various
actors hold towards policy-making and decision-making, and to explore perspectives,
vision, intentions, and interrelations between such actors.86 To do so, SAP often employs
a mixed-methods approach that combines quantitative responses, in this study from
Likert-scale survey questions in order to gauge generalizable intent of the policymakers
across the State of California with qualitative responses from semi-structured or freeresponse interviews or focus groups, in this study for thematic analysis of specific local
government representatives with UAS experiences. This is the structure adopted for the
present research, with a first-tier data collection process involving a structured 16-question
survey, and a second-tier data collection process involving a focus group with selected
stakeholders from the State of California.
The first-tier data collection process involved the creation of a survey to be distributed
to local agencies in the State of California. Given the complex and partially undefined
regulatory landscape surrounding the deployment of drones within the national airspace,
it was important for the authors to clarify the role that each agency played or was planning
to play. This meant understanding the starting point of all the players involved, including
their expectations of outcomes, perceived fears/threats and concerns, current viewpoints,
and assessment of the extent to which there is already a current regulatory approach. A
16-question Likert-type questionnaire was thus created and distributed to the local-level
and county-level government agency employees who were currently involved with drone
usage and integration within their legislation and/or responsible for policy implementation.
The survey took approximately ten minutes to complete and was implemented in Qualtrics
software. Key topic areas included respondents’ beliefs about the need for interaction
between local, state, and federal levels of government, and the level of regulation that
would likely emerge. Respondents’ views about the needs for regulations, the threats to
society, and likelihood for local regulatory involvement beyond federal mandates were also
investigated. The details surrounding the survey structure are presented later, together
with the presentation of the results. Contact information for public officials could largely
be obtained through public records. This was an important factor that led the researchers
to select the survey format as the first-tier process to investigate the local government
stance on the use and integration of drone technology. A list of email addresses organized
by county and city jurisdiction was created to efficiently disseminate links to the survey
to interested mayoral offices, county supervisors, airports and roads districts, public
utilities committees, state parks, and business groups. The survey remained open for four
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months, and responses were solicited three times from the overall distribution list that was
created for the project. Analysis of the responses was then largely based on variation of
mean responses. A few demographic characteristics about the community of the local
government employee respondents were requested to enable an estimation of variation
based on the type of community the official represented, such as urban, suburban, or
rural environments (details presented in the analysis of results section). A similar study
that collected responses from local officials in Indiana87 showed the importance of
tackling multiple types of jurisdictions, with different development settings and population
characteristics. This was also the case in the present project, with the varied demographics
characteristic reported later in the analysis results section.
The second-tier data collection process employed an in-person focus group with selected
officials from the State of California. This phase concentrated on more individual-level
data from experts who provide detailed responses to questions posed in a semi-structured
discussion environment. The “focus group” process has been identified and used as a
suitable tool for data collection for policy research,88 and it expands upon the basis of
SAP as identified by Brugha and Varvasovskzky89 and Varvasovskzky and McKee.90
As an example, Varavasovszky and McKee studied alcohol policy in Hungary91 seeking
to identify policy actors on the alcohol issue, understand their positions, and ultimately
provide policy input through a systematic analysis of semi-structured interviews with
identified policymakers. We opted to adopt a similar structure, and shared the similar goal
of identifying the key local government subject experts involved with policy-making that
targeted novel topics - in our case drone deployment. We thus solicited participation from
local policymakers and business leaders who were identified as stakeholders in the drone
industry during the first tier of data collection. The focus group activities were led by the
researchers of this project based on a semi-structured template, with the responses and
flow of the discussion being flexible and largely based on the responses from the group.
Details on the structure of the focus group are provided later in the analysis section. At
a general level, the results obtained from the survey data analysis were used to identify
key topics that needed to be explored further. This is a common practice in the SAP,
making the process semi-iterative around issues that can be explored in both tiers of data
analysis. This feature also leads to the ability to gather more specific insights on the most
frequently identified issues.
Finally, it is important to mention that the above-described process worked well, given the
particular location of the research team in California. San José State University (SJSU)
is located in the heart of Silicon Valley and in one of the largest cities in the U.S. It is a
prime location to obtain feedback from a variety of stakeholders and policymakers for
insights on the future of drone policy at local levels. SJSU is surrounded by many different
airports, has some of the most congested airspace in the country, and contains many of
the companies leading the revolution in drone technology. Moreover, there are varying
political landscapes and diverse areas that have varying needs for drone activity, ranging
from urban air mobility applications to agricultural use, thus making California an ideal
location for this research.
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The overall project was completed in one year of work. A key step was having a complete
analysis of the survey data before setting up the activities and structure for the focus
group. Intermediate preliminary results (while the survey was still open and before the
last solicitation for responses) were also presented at the 2019 California Transportation
Planning Conference; feedback from the audience helped to shape focus areas for the
in-person workshop.
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IV. DISCUSSION OF RESULTS
The presentation of the results is divided between the two tiers explained in the methodology
section. A summary of the overall findings is provided in Section 5.

TIER ONE DATA ANALYSIS: SURVEY
Structure and Overview
The 16-question survey was implemented in Qualtrics and was sent to a mailing list
including 58 counties and 416 cities in California, for a total of 1,658 email addresses
collected on publicly available websites for officials operating in offices with drone-related
activities. A total of 214 responses were collected, with 22 individuals reporting additional
contact information for consideration for the second tier of data collection. The survey
targeted the following categories of local level offices/agencies:
• Mayoral offices
• County supervisors
• Airports and roads districts
• Public utilities committees
• State parks
The questions, which are included in Appendix A, presented a combination of Likert-scale
ranked options in the areas of:
1.

Usage and accessibility to UAS for different department (law enforcement, fire,
inspection)

2.

Interest in self-regulation of UAS operations

3.

Timeline for major UAS deployment and need of regulation

4.

Privacy concerns

5.

Environmental concerns

6.

Need for more technical expertise

7.

Knowledge of federal regulations

8.

Restriction of usage

9.

Estimated volume of business
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In those questions that required a specific rating, Likert scales with 5 categories were
chosen, yielding a simple and yet detailed system for assessing the respondents’ stances
on specific matters. All questions were multiple-choice; see Figure 2 for an example.
The only open-ended question was the last one, wherein additional comments from the
respondent were solicited. The survey took an average time of 10 minutes to complete.

Figure 2. Example of a Structured Survey Question Implemented in Qualtrics

Respondents’ Demographics
Figures 3, 4, and 5 report on the demographics of the respondents. The majority of
respondents (67.3%) came from a city. With respect to the population size, a majority
(83.2%) of respondents’ jurisdictions had population below 250,000. The smaller
developments between 10,000 to 49,999 inhabitants had mostly a mixed rural/suburban
type of development, while urban developments corresponded to populations higher than
100,000.
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Figure 3. Breakdown of Respondents’ Type of Jurisdiction

Figure 4. Breakdown of Respondents’ Development Population Size
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Figure 5. Breakdown of Respondents’ Type of Development

Overview of Survey Results
Question: Is the use and regulation of drones a topic of interest in your office?
The first question in the survey gauged the overall interest of the specific office of the
respondent in the topic of drone regulation. This question was accompanied by the request
to assess a time-horizon for how soon drone regulation would become a topic of interest
within their jurisdiction. Figure 6 shows the breakdown of replies for interest. The majority
(58%) showed only moderate to no interest in the overall regulation of UAS technology.
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Figure 6. Breakdown of Ratings for “Drone Regulation as a Topic of Interest”
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Question: In how many years do you think the use of drones and regulation of this
activity will become a relevant topic with resources allocated in your office?

Not Disclosed

20%

More Than 5 Years

6%

Within the Next 5 Years

16%

Within the Next 2-3
Years

21%
11%

Within the Next Year

27%

Already Here
0

Figure 7.
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Breakdown of Foreseen Time Horizon for Relevance of Drone
Regulation Topic

A plurality of the participants (38%) recognized that the technology and associated
concerns are already here or are about to surface in the next year. This is an interesting
point when compared to the mild interested shown from Figure 6. In particular, respondents
who rated the technology as “already here” or “within one year” comprise 43% of the ones
with moderate or higher interest in UAS use and technology. Moreover, respondents in
the category of “no [interest] at all” in drone regulations still believed it to be relevant
within the next 5 years. Table 1 provides the crosstab between the two questions. There
is statistical significance between the two variables “level of interest” and “foreseen time
horizon” (p-value <0.01).
Table 1.

Crosstab for the Variables “Level of Interest” and “Foreseen Time
Horizon”

Level of Interest/Foreseen
Time-Horizon
Already here

None
at all

A little

A moderate
amount

A lot

A great deal

Total

0.0%

19.0%

41.3%

0.3%

57.9%

26.6%

Within the next year

13.6%

6.9%

13.0%

22.2%

21.1%

10.7%

Within the next 2–3 years

22.7%

27.6%

30.4%

18.5%

21.1%

20.6%

Within the next 5 years

45.5%

34.5%

10.9%

0.0%

0.0%

16.4%

More than 5 years

18.2%

12.1%

4.3%

0.0%

0.0%

6.1%

*Note: the “not disclosed” data are not reported.
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Question: To the best of your knowledge, which departments in your jurisdiction
have used, accessed, or considered using a drone?
The survey continued by exploring current usage of drones by different departments
within the jurisdiction of interest. Figure 8 provides a breakdown of the most common
applications, together with respondents’ reported availability of access to drones and
expectations regarding their usefulness. Law enforcement showed the highest current
use, followed by fire emergency response and road inspection. There was consensus
that all the listed applications could make good use of the technology, as assessed by the
category “drone would be useful” shown in Figure 8.
Fire Emergency
Response
Parks and Recreation

Drone Not Needed

Maintenance
Construction
Inspection
Highway Roads and
Streets
Law Enforcement

Drone Would Be Useful

Has Not Used but Has Available

Have Used but Not Available

Have Used and Has Available

0%

10%

20%

Figure 8. Breakdown of Use and Availability by Application
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Question: How do you rank the level of concern for each item listed below regarding
drone use in your jurisdiction by either recreational or commercial operators?
Furthermore, the survey investigated the main areas of concern from local agencies with
regard to drone usage. The queried concerns all had a possible impact in hampering public
acceptance as well as efficient integration of this technology in the local communities, as
highlighted in our literature review. Figure 9 shows the results for perceived threats ranked
by level of concern. Privacy was the primary concern of respondents overall, followed by
safety concerns, with noise and visual pollution being the least worrisome. (This particular
result led to important discussions during the focus group portion of the project, with
security concerns also being explored in more detail.1) The ranking represented in Figure
9 was obtained through a weighted average process, whereby the frequency of replies in
each category was weighted by a ranked level of concern (from 0 for no concern, to 4 for
a lot of concern). The higher the overall score, the higher the level of concern.
Moderate
Concern

Least
Concern

Main
Concern

Great but Not
Main Concern

Privacy

Safety

Property Rights

Environmental Pollution
0

150
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600

Figure 9. Perceived Threats Ranked by the Level of Concern

The focus group was actually held three days after the Gilroy shooting of July 28, 2019, so that security concerns
were raised by many participants, and discussions on how to better leverage drone technology were brought forward.

1
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Question: For each item listed below, choose the appropriate category as it
relates to UAS policy planning and operations for your office (access, policymaking, hiring experts).
Figure 10 provides an overview of three more areas of assessment for the current status
of UAS use and regulation within local jurisdictions in California. Survey takers were asked
to assess their involvement with actual policy-making, access to UAS, and likelihood of
hiring specific subject matter experts. For this third question, many respondents asserted
they did not foresee the need to hire aviation technical staff (58%) or consultants (36%)
in the future, with 43% of respondents further indicating that they planned on dealing with
drone regulations at a later time in the future.

Figure 10. Summary of Findings for Respondents’ Jurisdictions with respect to
Access, Policy-making, and the Need for Subject Matter Experts
Local agencies seemed more inclined to hire third-party companies and start-ups than
to seek the help of aviation consultants and subject matter experts from academia. (This
was an interesting factor to discuss during the focus group, in particular in relation to the
respondents’ knowledge of the current regulatory landscape.)
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Question: Are you aware of the current federal aviation regulations (FAR)
regarding the use of drones?
Figure 11 shows the breakdown for level of awareness of current federal regulations. Only
19% of respondents indicated full awareness of the federal regulations currently in place.
Moreover, 42% of respondents indicated some level of awareness but expressed a need
for help in interpretation, or additional study of the details.

Figure 11. Regulation Awareness Breakdown
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Question: What is the expected framework for local legislation of drone use in the
future?
The question concerning the level of awareness on current regulations was followed by an
assessment of the preferred regulatory approach. Answers were variable (Figure 12), with
a high number of respondents either not providing an answer to the particular question or
selecting the “I don’t know” option. Of those who replied, a plurality (33%) believed that
local legislation would most likely be implemented in response to problems, with only 20%
expecting legislation to be implemented proactively.
Not Disclosed
27%
Do Not
Know
10%

Local Legislation
Implemented Proactively
20%

No Need for Local Legislation
Thanks to Federal Regulations
10%

Local Legislation
Implented in Response to
Arising Problems
33%

Figure 12. Expectations for Regulatory Approach
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Question: Select the answer that best describes how you see your office involved
in potential regulation of drones for each issue below
With respect to current regulatory aspects, location restrictions (i.e., where UAS cannot
fly) were observed to be the only area in which local legislation is already involved.
A plurality of survey takers does not anticipate a need to track users (42%) or UAVs
(36%) (Figure 13). Also seen in Figure 13 is there were = observable similarities in the
frequencies of responses for the “not foreseen” and the “no current plan but likely in the
future” categories. Note that each survey taker could only select one option, so that there
are the same number of responses for local agencies that do not foresee getting involved
in any regulatory aspect and for those that think that all areas are important to tackle,
although later on in the future. The fact that some participants recognized the likelihood of
tackling all regulatory aspects in the future but not at the present time could point to limited
resources and/or similar reasons behind the reluctance to start regulatory planning for
drone applications at the local level. This is a factor that was discussed and investigated
during the focus group activities.
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Type of UAVs
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Tracking of Users
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Figure 13. Breakdown of Regulatory Aspects and Restrictions by
Likelihood of Consideration
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Question: Consider the following locations below and describe any expectations
regarding local legislation or regulation to restrict drone use in your jurisdiction
Locations restrictions are currently predominant in local legislation, with California restricting
the usage of drones within state parks.13 The survey analyzed what type of property was
most likely to be subject to local restrictions. A plurality of respondents (44%) agree that
local legislation may be necessary for all restriction types mentioned, especially for public
property (either open space or other; see categories in Figure 14). Sixteen percent of
participants thought there should be no regulation on private property in the first place,
with most of the existing legislation related to public property, both open space and other.

Public Property Other than Open Space

Open Space Public Property

Private Property
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Legislation Not Appropriate

20

40

60

Appropriate but Not Necessary
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Necessary in the Future

Figure 14. Legislation Forecast for Different Types of Location Restrictions
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Question: What is the expected volume of drones that you foresee within your
jurisdiction?
The survey continued to explore the future volume expected by the local agencies, further
requesting them to estimate whether commercial or recreational uses would represent a
greater volume of use. This question began the final section of the survey, which targeted
the future of drone applications, including drone deliveries and urban air mobility. Local
agencies seem to expect a moderate amount of drone activity within the next 5 years, with
recreational use having an edge over commercial use (Figure 15). This forecast matches
the current estimates from NASA provided in Figure 1, which project that commercial use
will remain at about a third of the recreational volume for the next 5 years.

Not Disclosed
28%

Occasional Recreational or Commercial
User Not Worth Following
12%

Some, Likely More
Recreational Than
Commercial
21%

A Lot of Drone
Activity, Nearly
Every Day
2%
A Lot of Drone
Activity, but Not
Consistent
3%

Some, Likely More
Commercial Than
Recreational
6%
A Moderate Amount
of Both Recreational
and Commercial Use
28%

Figure 15. Forecasted UAS Activity and Type of Use (Recreational vs. Commercial)
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Question: Please indicate the likelihood of the following options based on your
current expectations (drone delivery; urban air mobility)
Figure 16 reports the answers for estimated likelihood of drone delivery usage. Two
possible timeframes of adoption were provided: medium-range (5 years) and long-range
(10 years). While 5-year results were more spread out, there was a strong expectation
that drone delivery applications would be likely to surface within the next 10 years of
operations, showing different trends for the two timeframes.

Figure 16. Estimated Timeframes for the Adoption of Drone Delivery
Furthermore, a similar question was proposed in relation to urban air mobility applications
(i.e., transportation of people through vertical take-off and landing UAV for urban
commuting purposes). Figure 17 reports the findings for the 10-year timeframe. There
was no significant expectation that urban air mobility applications would surface before the
next 10 years, so that the 5-year timeframe is not reported. Also, for the 10-year timeframe
of Figure 17, results are scattered and show a low estimated likelihood.
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Figure 17. Likelihood Estimate Distribution for 10-year Timeframe
Applications in Urban Air Mobility

Question: Please provide any additional comments related to regulation of drones
within your jurisdiction that were not addressed above.
Finally, participants were queried for additional comments, and open-ended suggestions
on the topic. Comments were left by 9% of the respondents and pointed to the following
concerns:
• The fact that additional regulations might hamper the development of the technology
• The need of legal counsel not to waste the already scarce resources (Note: this
concern most likely refers to previous regulatory efforts from local jurisdictions that
got pre-empted in federal court.18,19 Local agencies may perceive this topic as “too
cumbersome” to work with in the absence of clear legal counsel about the creation
of policies that will fit within the FAA federal regulatory panorama.)
• The concern that privacy violations could be regarded as “subjective,” so that
regulations must be clear on what can or cannot be considered a violation.
• The need to produce interactive maps or current cartography to highlight current
constructions sites and possible temporary flight restrictions (i.e., no-fly zones).
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TIER TWO DATA ANALYSIS: FOCUS GROUP
The online survey concluded with an option to leave contact information, for those
participants who were interested in a more in-depth discussion about the survey findings
as well as in providing direct feedback on local policy and usage concerns. Twenty-two
respondents indicated that they were willing to participate in an in-person focus group. Of
those respondents, 9 confirmed participation and successfully attended the event, which
was held on July 31, 2019 in the Student Union of San José State University.
The focus group participants included representatives from both County and City levels.
Table 2 summarizes the positions held by the focus group participants.
Table 2.

Participants’ Jurisdiction and Position Held

Participant ID

Position Held

Jurisdiction Type

Field of Work

1

Chief Deputy Counsel

County

Legal

2

Lieutenant

City

Law Enforcement

3

Director of Emergency Services

City

Law Enforcement / Operations

4

City Engineer

City

Public Works

5

Transportation Specialist

City

Public Works

6

Sheriff

County

Law Enforcement

7

Sheriff

County

Law Enforcement

8

Superintendent of Airport Operations

City

Aviation Operations

9

Park Ranger

County

Conservation / Operations

As gathered from Table 2, the focus group featured a fairly balanced representation from
both City jurisdictions (55.6%) and County jurisdictions (44.4%). All participants came from
the Santa Clara and San Mateo counties in northern California.
Each participant was provided with a handout (included in Appendix B) that summarized
the major findings from the survey. Items for discussions were also highlighted in the
handout, presented alongside with the specific prompts of the questions that would be
discussed in person during the workshop.
The structure of the focus group revolved around three main activities:
1.

General Discussion on Survey Findings: this activity was aimed at obtaining
feedback on the results of the California survey and at exploring in more detail the
observed trends. It featured a presentation of the results, together with 16 prompt
questions that had been provided ahead of time to the participants.

2.

Debate Sessions: this activity was aimed at sparkling lively discussions on possibly
controversial topics that were not included in the survey. Five debate sessions
were included in the workshop on the topics of drone regulation authority (local
versus federal); regulatory structures for various applications; public insurance;
rogue operators; and exclusivity of airspace.
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Sticky Note Exercises: this activity was aimed at soliciting independent thoughts
from each participant on various aspects of drone technology, use, and regulation.
Three exercises were devised wherein participants were given color-coded sticky
pads and asked to write down (without showing them to others) one keyword on
a specified sticky-note color for each theme describing: general attitude towards
drones; regulatory priorities; and visions for the future.

Each participant was provided with notepads, pens, sticky notes, and a summary of all
question prompts. Figure 18 is a photograph from the even showing the layout of the room
used for the workshop.

Figure 18. View of the Focus Group Setting
Before the beginning of the focus group, all participants were required to sign an informed
consent form, as required by the SJSU IRB protocol for human subject testing. Answers
given in the workshop were transcribed by two student assistants and an alternating one
of the two main researchers, who took turns at leading the discussions. There was no
video or audio recording of the event. The event took place over 4 hours and was made up
of two sessions of 1 hr and 45 min each, with a short 30 min break for lunch. The morning
session revolved around the general discussion of the survey findings and a first sticky
note exercise. The afternoon session involved further, focused discussion on the debates
topic, with additional individual input collected though two more sticky note exercises.
Results from the three activities are described next.
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General Discussion on Survey Findings
The general discussion questions, listed in Table 3, were integrated throughout the focus
group workshop and presentation (workshop) through a guided PowerPoint presentation
to facilitate continuous interaction with the participants and allow for thought evolution to
occur throughout the focus group time. The workshop began with an initial “icebreaker”
discussion about the status of UAS operations among the agencies represented by
the participants in order to get the participants to think about the topic of the day and
communicate with each other.
Table 3.

General Discussion Question Order

No.

General Discussion Question

Q0.

Why should we care about this topic?

Q1.

Why have these systems become common for these applications? Why do you use them?

Q2.

How often does your jurisdiction discuss the topic of UAS?

Q3.

Is your jurisdiction planning legislation within the near future?

Q4.

What are the greatest impediments/obstacles you face when trying to convey your position to your local
legislator?

Q5.

Does your jurisdiction see a need/receive requests to have drones for these departments?

Q6.

If you use them, what type of drones do you use?

Q7.

Is it easy to get access? What are challenges? Do you need to convince a superior that the drone is needed?

Q8.

With which agencies do you need to coordinate when running a drone operation? How is that handled?

Q9.

Are those the major concerns you see raised against the use of these technology?

Q10. How do you find third-party companies for drone use?
Q11.

What would help you?

Q12. Are there other regulatory aspects that you are interested in?
Q13. Do you think some legislation is necessary in different types of properties? Any examples?
Q14. Do you expect a similar trend?
Q15. Have you seen an increase of drone use in your jurisdiction? In which sector?
Q16. What are your expectations for future drone uses?

The initial question, Q0, prompted the participants to think about the importance of
understanding the complexities surrounding the use of UAS from the various local level
government agencies. Q1 asked the participants to make assessments, based on their
own observations from within their communities, regarding the common uses of UAS they
are witnessing. Participants agreed that these aircraft have already been used for a variety
of operations from infrastructure inspections to crowd control monitoring to emergency
response. The “Triple D” job description (i.e., dull, dirty, or dangerous) was identified
through interactive discussion as a common reason UAS were being sought out for various
applications; this included getting into locations people have a difficult time accessing,
monitoring a location for increased situational awareness, or reducing risk to personnel. In
addition, the participants noted that local governments are increasingly being tasked with
finding ways to regulate UAS for public, recreational, and commercial use.
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The next series of questions, Q2–Q4, asked the participants to focus on the use of UAS
within their own agency. Among the five work fields represented in the workshop, the law
enforcement officers had most commonly witnessed or operated a UAS as a part of the
job. These questions asked participants: to discuss how often the topic of UAS arises
in meetings they attend (Q2); to recall if they discuss the topic of future UAS legislation
at these meetings (Q3); and to discuss any obstacles to effective UAS policy planning
by local legislators (Q4). City planning officials indicated that meetings have occurred
regularly, often several times a month; however, they often do not discuss UAS issues
from a regulatory perspective, because, as one participant indicated, there is no way to
address the issue properly without all of the necessary information. For some operations
in a local environment, a city may occasionally discuss a UAS project in collaboration with
a community industry partner, but this is not standard for most operations. There was a
consensus that, from a legislative perspective, discussions about UAS were more “wait
and see,” or reactive. There has not yet been any major accident of note due to an errant
UAS in the United States, and regulators at all levels of government are still undecided
on the extent to which operations need to be monitored. A challenge to regulators that
was noted in the discussion is the constant change in regulatory structure from the
Federal Aviation Administration (FAA). The rules or their associated interpretations are
still fluctuating: one participant indicated that “we don’t know the rules, or what they mean”
and another participant stated, “the FAA changes continuously and without adequately
informed notification about the changes.” Law enforcement agencies did discuss UAS from
an operational standpoint. They recognized the difficult position of attempting to enforce
ordinances where children may not be cognizant of any regulation regarding operation, as
well as of defining the boundary between local-level enforcement and federal enforcement.
They viewed the issue from a perspective of threat mitigation, raising examples such as
contingency plans to stop a professional sports game due to operation of a potentiallydangerous UAS in the vicinity of an active stadium.
After those discussions, the topic focus changed from a general discussion about the
status of UAS in communities to ways in which the agencies were using UAS for their own
purposes. The identification and discussion of the various operational UAS experiences
were explored in Q5–Q8 and Q10–Q12 (Q9 will be discussed in the next paragraph, where
its responses better fit the topics). When specifically asked about the need for UAS in the
participants’ own departments, most indicated that UAS had been used. The airport official
stated that UAS use is now nearly an industry standard for runway inspection to spot
vegetation and also as an airport monitoring tool such as perimeter fences for safety. The
park ranger indicated that the equipment attached to the UAS was more important than the
actual UAS itself, but that thermal camera-equipped quadcopter UAS have been used and
they have a need for more routine operations. The city engineer specifically mentioned
the use of UAS in post-earthquake bridge inspections to more easily find cracks or other
structural deficiencies. Law enforcement and emergency management also noted similar
uses: wildfire spotting, thermal sensor search and rescue, and emergency response. The
specific type of UAS was not a primary concern for any of the participants, but rather the
functions were the driving factor in choice. The airport official stated that they use “drones
that look like eagles” because this causes other animals to stay away, thinking a predator
is nearby. Lidar sensors and thermal cameras were important sensors that the participants
saw as important for a variety of operations. The city engineer and park ranger thought
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a quadcopter would continue to be a preferred UAS type because of the small size and
its durability with rough terrain operations (e.g., maneuvering in wooded areas or around
cliffs). While all of these operations have been ongoing, only law enforcement officials
indicated easy access to UAS, with one department managing a fleet. Coordination was
therefore required for those who wanted to use UAS but did not have easy access. This
required local agencies to either create Memorandums of Understanding (MOUs) with
other agencies or hire private-sector consultants. One respondent indicated that their
department was specifically thinking about third-party consultants, but that there were
special circumstances and other regulatory hurdles involved due to the nature of involving
civilians in law enforcement operations. A couple of potential solutions suggested to increase
the availability and feasibility of acquiring UAS, in response to Q11, included an increased
authority of local governments over their mission needs through better awareness and
some approval abilities of operations in the local environment and an increase in their
licensing mandates (suggested as being similar to those necessary to acquire a gun) so
that awareness and training would be higher among those who purchased UAS. Some
of the other regulatory aspects that were discussed and recommended for consideration
by decision-makers included better understanding of land-use maps to easily facilitate
approval of airspace use, and “zoning” for UAS. Discussion on airspace approval and
what “zoning” would mean included a need to focus on better implementation of the Low
Altitude Authorization and Notification Capability (LAANC) and establishment of a central
repository for easy identification of local and federal restrictions in any given area.
The last series of discussion questions (Q9, Q13–Q16) were centered on things that
need to change and on the future of UAS operations in the local area. There was much
discussion about the lack of effectiveness and of general understanding surrounding
the current regulations for UAS operation. A few major concerns raised were the lack of
appropriate categorization of UAS, the ability for anyone to purchase a UAS without any
prior knowledge (i.e., manufacturers selling UAS to anybody who is interested in buying
one and placing the burden of ensuring competence entirely on the user), and the difficulty
in understanding the regulatory and legal language required prior to operating an UAS.
Among the participants, expectations regarding such changes tended to be pessimistic. A
theme that was reiterated throughout the discussion was that, as one participant stated,
“unless something huge happens and the media mentions it, there will be no discussion
about drones.” There was consensus around the idea that a similar trend will continue;
however, there was a sense of hope that if the industry booms, as forecasts show, and
money becomes a driving factor necessitating regulation, more consensus and cohesion
may be formed. However, participants also made a comparison made with autonomous
driving vehicles and the setbacks that have hindered that industry from taking advantage
of the technology currently available, such that public perception has not grown at the
rate that industry expected. That same public perception was believed to follow a similar
pattern for the full-time use and acceptance of UAS technology. In other parts of the world,
like Australia, package deliveries are already happening via UAS and there is greater
acceptance of the technology; however, the same pattern is not evident in the United
States, and the regulatory structure is not being pushed to adapt at the same rate. Urban
Air Mobility—the operation of large-scale UAS for intracity and suburb–city passenger and
cargo operations—was briefly mentioned in the focus group, but there was consensus that
it will not be not be happening within the near future.
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Debate Sessions
At the conclusion of the series of brief general discussion topics just described, in which
participants formulated general ideas about the full picture of UAS operations in the local
area, a series of five debate questions was proposed to the participants. These questions
were intended to elicit multiple points of view and to simulate the varying conflicts of
interest that can arise when discussing the issue of operational UAS in a community. Table
4 presents the discussion questions in order as they were presented to the participants.
Table 4.

Debate Question Series

No.

Debate Questions

D1.

What should local legislators be allowed to do? Should local governments have more power of UAS regulation
or less?

D2.

Goods delivery, law enforcement/emergency response, and urban air mobility: are those similar applications
or would they require different regulatory structure? How does UAS size fit into the categorization?

D3.

Try to imagine a mission scenario, or use case, of operations relevant to you. How does operator insurance
come into play if something goes wrong? Would you want local jurisdiction to prove an “umbrella-type” of
insurance for all UAS operations? Do you have concerns for liability?

D4.

Would you want a specific entity to be set up at the local level to deal with rogue operators? What is the role
that you would expect from the FAA in those situations (i.e., would you suggest a reporting system)?

D5.

Try to imagine a mission scenario, or use case, of operations relevant to you. Would you need exclusivity of
the airspace? Would you be willing to share airspace? Would you want control of the airspace or someone
else in control?

The first question (D1) resulted mostly in consensus among the group members. Many
of the issues that keep local legislators from being able to effectively manage local
problems with UAS activity were summarized earlier in the “challenges of legislation”
series of general discussion questions. The regulatory and structural challenges of
implementing UAS are generally local issues as the 107 regulations at a base level
limit operations to local environments restricting UAS to within the line of sight of the
remote pilot and below 400 feet in altitude (contrasted with the relative ease of interstate
travel in a variety of weather conditions for manned aircraft and where manned aircraft
typically have a cruising altitude limit of 500 to 1,000 feet above the ground), and the
participants agreed that UAS operations impact local communities in ways that federal
oversight does not reach.92 However, the federal government has reacted to the growing
forecast of UAS operations and considered the threat of UAS to other aircraft, therefore
sweeping UAS under the arm of the FAA through the definition of aircraft.93 Currently,
individuals use UAS in isolated environments compared to the intricate multi-layered
context required for typical manned aircraft operations. Recreational users may want
to go to an open space such as a park, or to fly in a backyard, or while walking down
the sidewalk. These operations (even under Part 107 requirements if applicable) will
not cross multiple air traffic control boundaries, use procedural knowledge of visibility
and communication requirements for different airspace types, or require complex flight
planning to determine fuel stops or weather diversion considerations to alternate airports.
Local law enforcement recognized that requiring UAS operators to have the same level
of regulatory understanding and application for local regulations was just as important as
the required understanding of necessary federal regulations for the use of UAS. One issue
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identified by the participants where local governments could have better guidance on their
regulatory allowance was public and private property divisions (and associated airspace
authority). The participants discussed sidewalks and waterways as public property and
not the property of an individual. However, they also stated there is very little guidance
on how local law enforcement can better protect individuals from the encroachment
on privacy from someone who is themselves on public property, but is controlling an
aerial machine easily capable of intentionally or unintentionally encroaching on private
property (e.g., a camera-mount on a UAS that sees over a tall fence). Another area local
officials would like to have input on is the software development promoting UAS use.
There are software applications and app developers attempting to create systems that
aim to increase flight efficiencies and successful operations. However, these apps may
have limitations on their accuracy and ability to provide adequate feedback on operation
in a particular area within a community. There may be a local understanding established
through informal means that would not be addressed through official documentation.
One participant stated that it would be useful for local legislators to directly engage
with these app developers, in ways that the FAA is not, in order to provide more context
to local legislators about UAS issues. Partnership between software developers and
local agencies could allow for collaboration that would improve solutions to community
problems like response time inefficiencies for local emergency response. The local
agency participants saw the need for more involvement of local governments in finding
the best solutions, but they also wanted more clarity regarding the separation of powers
between local, state, and federal levels. Another issue identified was the human staffpower available to effectively monitor and assess all of the UAS activity. Local agencies,
particularly law enforcement, already have to work numerous tasks even without adding
UAS enforcement activities. Without clear guidance from higher levels of government,
there is much uncertainty about how local levels of government can appropriately
handle additional tasks. This need for clarity was a consensus regarding the role of local
government in creating UAS legislation and the power available to regulate the issue.
The second debate question, broadly titled “Apples or Oranges,” initiated a discussion over
the necessary regulatory structure required to appropriately categorize UAS. The variety
of agencies and departments represented allowed for the discussion to explore the desires
of public entities to drive the regulatory process of UAS technology, while also recognizing
the various recreational and commercial industry needs for UAS. For instance, a few of
the UAS uses frequently discussed include goods delivery, law enforcement/emergency
response, and urban air mobility (the methods for low-altitude intra-metropolitan air travel
for passengers and cargo). This particular question sparked a variety of answers on how
a framework should be created to categorize UAS. Instead of simply registering UAS over
a certain size, there was a suggestion that there should be a system for local licensing
and registration divisions specifically for UAS, much like a Department of Motor Vehicles
(DMV). Instead of having to appeal for a Certificate or Waiver of Authorization for specific
operations, a local branch could provide a lasting certification, enabling applications
to be processed much timelier and more efficiently. In addition, there was consensus
among the participants that limitations to UAS operation cannot simply be one-size-fitsall. A commercial off-the-shelf UAS likely does not regularly need the same access to
operational technology as search and rescue emergency operators. There should be
distinct regulations for private users, public safety users, and others. It was also noted that
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location restrictions should not be uniform, either, such as requiring explicit and special
operation for both law enforcement and private citizens. In addition, there should be more
public notification and use transparency for public safety and law enforcement operations.
There is public concern about who is using the UAS, the capacity of the UAS, and why
they are flying. However, the airport representative believed that all aircraft operations
should be able to know where a UAS is flying so they can be prepared to avoid it. This
would require mandating a live flight path tracker and enabling an Unmanned Traffic
Management (UTM) system. There was not much discussion about needing to limit the
size of the UAS so much as there was about the intended capabilities of the devices and
what can be attached to the UAS. The additional and compatible technologies available
to a UAS were viewed as more of a threat to public safety than the actual vehicle portion
of the UAS, which is contrasted with the emphasis the FAA places on collision hazards
between unmanned and manned aircraft as a primary driver for regulation.94
The third discussion question, titled “Public Insurance,” asked about liability and public
agencies’ concerns regarding the need for insurance in the case of an accident or incident
with a UAS. This particular question did not spark much debate, as there was a lack of
knowledge about whether or not current insurance policies would cover any liability regarding
the use of the UAS. It did not seem to participants that there needed to be a separate and
new type of insurance system specifically covering UAS operation for public use agencies.
In contrast, they did think such a separate insurance system should exist for recreational
and commercial users, but they still expected a need for a new insurance framework
model that is distinct from current insurance structures, and then also an enforcement
mechanism to coincide with such a requirement, or else the insurance system would not
be viable. As one law enforcement officer participant noted, based on experiences, it did
not seem possible to force people to buy insurance, and this participant continued to
speculate that such a requirement would likely cost more than buying a new UAS. It was
also suggested that an insurance requirement “would need teeth behind it,” in terms of
consequences for non-compliance, in order to have any effective quality. In general, there
was not much debate or discussion, and the question generated a somewhat negative
reaction regarding its impact on implementation and usefulness. An insurance mandate
specific to UAS operations was treated by the participants as something that would just be
a burden for compliance and would not work as a solution to foster safe operation of UAS.
The fourth debate question, titled “Dealing with Rogue Operators,” was intended to detect
any potential difference of opinion among those who were on the front lines of public safety
(i.e., law enforcement) and the other participants. There was an initial discussion about the
definition of a “rogue operator.” Some took this term to refer to anyone who does not follow
the intended rules of the air as defined by the FAA, while others were thinking about criminal
activity and a specific threat to public safety. This difference shaped how the participants
answered the question and the extent to which they believed there was indeed a problem
that needed to be solved. For instance, when prompted with the term “rogue operators,”
one participant asked, “is rogue ‘bad people’?” By the term “bad people,” the participant
was referring to those who behave with criminal intent and not the broader application of
people who do not follow the standard norms and proper procedures for safe operations.
The participant’s solution to resolving the issues with this narrower definition of a rogue
operator was simply to have a reporting system following an “if you see something, say
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something” model. Another participant from the law enforcement field thought a system
of enforcement whereby officers could issue tickets would be a deterrent for improper
activity, bluntly stating that rogue UAS activity was “not that big of a deal except to airline
pilots.” The threat of a rogue operator was more clearly defined in relation to aviation
terms by the city airport representative. This participant was careful to note the nuance of
the type of UAS that was operating in the vicinity of the airport, and the participant stated
that as long as the operator followed prescribed procedures for operating in the airspace
environment, then the operation was not a threat. However, the airport representative also
stated that there is no specifically defined policy for how to handle an intruder and that it
was up to the airport to figure out the best way to handle an observed UAS threat in an
appropriate manner; in other words, officials like federal air marshals would not be the
ones responsible for intervening in an errant UAS operation.95 For immediate threats, the
airport approach was succinctly described as following the maxim, “do what you need to
do and ask for forgiveness later.”
The final discussion question, titled “Exclusivity of Airway,” was asked in order to determine
whether public agency UAS users foresaw instances where they would need to share certain
airspace with other users, and whether local agencies needed explicit control over certain
airspace. The answers from the participants showed that it depended on the purpose of their
operation. For matters of homeland security and threats to public safety, law enforcement
representatives were keen to state that they would like to be able to respond immediately,
including by clearing the area of non-essential personnel and taking control of the immediate
area while they handled the threat. Others who did not necessarily need immediate access to
airspace for emergency purposes were more apt to state that the FAA could maintain control
of the airways, and until there is a clear way to track UAS and enforce errant operations, then
there is little that is currently available to control UAS activity in the airspace. However, law
enforcement officials also noted that immediate and direct control of airspace would typically
not be needed for routine operations and that being able to share airspace would be useful
and beneficial. For non-security related reasons, there would not be any reason to hide
an operation from the public or keep them entirely cordoned off from a designated area of
operation laterally or vertically. This would mean there would need to be tiered approach for
multi-use conditions. Education for UAS operators was seen as imperative in the immediate
term to make sure that all operators understand their role in the National Airspace System as
a UAS pilot. However, it was also noted that without an enforcement mechanism, education
alone would likely still not be sufficient.

Sticky Notes Exercises
The sticky note exercises were aimed at collecting independent ideas from each participant.
The notion behind this type of exercise is to have each participant draft one concept per
sticky note based on a general prompt to the room. This visual methodology encourages
active participation from participants,96 each of whom had to write down 3 to 5 keywords per
prompt and then stick their notes on a whiteboard. The researchers then worked, together
with the participants, on clustering similar responses and on identifying underlying trends
in the collected answers. As the group discussed the items and categories, additional
comments were made to supplement what had been written by each participant. Once the
members were satisfied with the categorizations of the ideas, the notes were recorded and
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the process was repeated for the next question. Figure 19 provides an example of how
the initial distribution of the sticky notes was later structurally organized to highlight trends.

Figure 19. Example Organization of a Sticky Notes Exercise
The following three prompts were used during the event:
1.

Without showing it to other participants, list down three words that best describe
your attitude towards drones.

2.

If you had the opportunity to dictate drone policy right now, what would be the top
3–5 priorities that you would tackle first?

3.

What are 3–5 things that you believe need to happen before we get to everyday
drone deliveries and urban air mobility?

Each prompt took about 15 minutes of work, including 5 minutes for idea generation, 5
minutes for clustering and clarifications, and 5 minutes of concluding discussion.

Exercise 1: “Attitude Towards Drones”
1.

Without showing it to other participants, list down 3 words that best describe your
attitude towards drones.

The first prompt elicited a total of 29 sticky notes. Figure 20 provides an overview of the
organized whiteboard after clustering and discussion were executed.
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Figure 20. Overview of Finalized Board for Exercise 1
The notes were organized into six categories, but one macro-category including three
of those was also later identified during discussion with the group. There was a general
consensus from the group on the main categories for “attitudes towards drones” and what
the overall concerns should be. Figure 21 summarizes the categories identified by the
group, with an intuitive definition given for each.

Use / Profit

• Ideas related to advantages of the technology and
cost/benefit analysis

Privacy

• Ideas related to concerns for the comunity related to privacy

Safety

• Ideas related to concerns for the overal safety of the
community

Feelings

• Ideas related to either “good” or “bad” attitudes to the general
concept of using drone technology

Regulatory
Guidance

• Ideas related to the needed regulatory structure for drone
usage

Other

• Ideas that could not be categorized

Figure 21. Identified Categories for Exercise 1
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Table 5 reports the bulk of the answers provided by the group, categorized per the identified
areas of interest; it also reports the percentage of answers in each category.
Table 5.

Sticky Notes Exercise 1: Summary of Answers
Public Perception
Feelings

Regulatory
Guidance

Other

Fun

Largely
Unregulated

Overpromised

Scares the
Ignorant

Interesting

Restrictions

Safety

Misunderstood

Intrigued

Lack of
Supportive
Infrastructure

Cost
Effective

Want to
Ensure
Safety

Marginalized

Lack of
Enforcement of
Existing Laws

5

Financially
Responsible

Public
Safety
Threat

Worry

0.03%

6

Beneficial

Disruptive

7

High Utility

Frequency

7 (24.1%)

Counter

Use/Profit

Privacy

Safety

Bad

Good

1

Asset

Privacy

Safety

Dangerous

2

Opportunity

Privacy
(Community)

Safety

3

Effective

Concerned*

4

3 (10.35%)

6 (20.7%)

5 (17.2%)

3 (10.35%)

4 (13.8%)

1 (3.5%)

* Note: the “concerned” sticky note was later clarified as referring to concern about privacy; this is the reason why it is
not included under the category “feelings.” Entries are represented by categories as agreed upon by the group based
on live discussion.

As mentioned before, one macro-category termed “public perception” later emerged
during the discussion of the identified categories. This macro-category encompassed the
three areas of “privacy,” “safety,” and “feelings,” and it would thus constitute the main
area of interest from the participant input, with 58.6% of answers belonging to the “public
perception” macro-category. This finding echoes what was discussed in the general
questions as well as the debate sessions: although the interest in the technology was
recognized by all (the “use/profit” category has a higher frequency [24.1%] than any of
the other non-macro categories), public perception understandings and concerns were
identified at a greater frequency as important for determining proper uses and regulations
of drone technology. In particular, two participants mentioned twice that “public perception”
was intended to refer not only to the perceptions of the general community, but also to the
perceptions of elected officials, as well as to how elected officials expect the surrounding
community would react to a more substantial usage of drone technology. Note that “safety”
was the overall most used word, appearing in a total of 5 (17.2%) sticky notes.
The ensuing discussion revolved around three main areas of concern from the group:
ignorance of the public; pace of industrial development; and regulatory enforcement. In
particular, there was a consensus on the need to simplify the on-going evolution of federal
regulations, so that they could be better tracked and better understood by the general
public. Some participants noted that some of the very constraining restrictions imposed
by federal regulations, as well as location-based restrictions imposed by local jurisdiction,
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have little value, since there is a general lack of enforcement from the federal level as well
as from the local level. This issue further aggravates the perceptions of the public, which
is left to believe that drone usage and the regulatory infrastructure is a “wild jungle,” where
users can go unpunished for any type of violation.
An overall trend of the discussion, as well as of the entire focus group event, was that
participants started the debate with a optimistic perspective, recognizing advantages
and benefits of the technology, but that ensuing concerns would drag the debate towards
a more critical and hopeless view of unsurmountable obstacles to tapping into the real
advantages of the technology. This trend was particularly true with respect to the need for
local policy creation and implementation, as discussed next.

Exercise 2: “Drone Policy Priorities”
2.

If you had the opportunity to dictate drone policy right now, what would be the top
3–5 priorities that you would tackle first?

The second prompt elicited a total of 30 responses. Figure 22 provides an overview of
the whiteboard after clustering and discussion. The notes were organized into seven
categories, including, as for exercise 1, an “other” category for those ideas that did not fit
the trends that the group highlighted and agreed upon. In this situation, the participants
provided more than simple keywords, but instead offered somewhat structured ideas that
stemmed from the obstacles they were observing in the current regulatory structure. The
specific prompt of exercise 2 had them imagine being in the role of the FAA and deciding
what regulatory priorities they would set first. The group converged on highlighting the
shortcomings of current regulations, which we discuss after the presentation of the answers
and the identified categories, shown in Figure 23 and Table 6. The highest impact landed
on the “Operations” category, with 23.33% of the answers pointing to the need for better
regulating “special operations,” which the group termed “public operations” (e.g., search
and rescue, wildfire monitoring, etc.).
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Figure 22. Overview of Finalized Board for Exercise 2

Guiding
Principles

• Ideas related to how the endeavor of creating a new
regulations should be approached

Operations

• Ideas related to policy concerning how to regulate drone
operations

Purchase

• Ideas related to policy concerning how to regulate drone
purchase

Classification

• Ideas related to policy aimed at establishing taxonomies and
classes of drones

Training and
Registration

• Ideas related to policy for drone users’ training and
registration

Tracking and
Zoning

• Ideas related to policy for tracking drones and users and
restricting locations of operations

Other

• Ideas that could not be categorized

Figure 23. Identified Categories for Exercise 2
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Table 6.

Sticky Notes Exercise 2: Summary of Answers
Training &
Registration

Guiding Principles

Operations

Purchase

Classification

1

Regulation

Remove
Ambiguity for
Government Use

Regulate Purchase
Based on Size/
Capacity

Simplify Rules by
Age/ Drone Type

2

Clearly Define
Policy

Increase
Access to
Special Groups

Vet Individuals
Buying Regulated
Drones

3

Transparency

Tiered “Use”
Restrictions:
Civilian, Law
enforcement, Business

License Before
Purchase of UAV

4

Funding

Prohibited Use

Local Instructional
Apps

5

Pre-emption/Local
Regulation

State-wide Prohibition of
Use Related to Sensitive
Activities

Central Source for
Flight Restrictions/
Routes

6

Legislative
Standardization

State-wide Regulation of
Public Entity Use

Property Rights/
Operations
Restrictions

7

Privacy Concerns

Remove FAA Regulation
Stating no UAV Over
Populated Areas—but
Dictate Some Safety
Requirements

Frequency

7 (23.33%)

7 (23.33%)

3 (10%)

Tracking & Zoning

Other

Training

Develop Tracking
System of Regulated
Drone Ops

Wildfire Concerns

Classify Types of
Drones

Training and
Registration

Tracking UAVs
for Purpose of
Enforcement

Reclassify Drone
Type Based on
Size/Capacity

Bay Area
Regionalization for
Standard Policies,
Training, and Best
Practices

Drone Database

3 (10%)

3 (10%)

6 (20%)

Discussion of Results
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The discussion around regulatory priorities was lively. There were three main areas of
discussion, which were related to licensing, current regulations, and current possibilities
for users’ locations to operate.
Firstly, with respect to licensing, a parallel was drawn to gun control and existing regulations
for selling firearms and weapons only to those in possession of a state-issued or federallyissued license. In particular, various options were presented as to who would be the
agent responsible for checking and enforcing the licensing of a customer, with the answer
verging towards the specific seller/store location. It was suggested that only certain stores
could sell drones, or that specialized stores (much like liquor stores) could sell this type
of technology. Although probably a far-fetched vision (as it is not in agreement with the
current market trends, with online retail being the most frequent platform of access to
drones), this conclusion was reached by the participants as a result of general agreement
that neither state legislators nor federal legislators would want the burden of carrying
out the licensing process (due to lack of overall resources). Even if that happened, the
store would still need to carry out the “checking/enforcing” side. Moreover, it was noted
that effective lobbying from manufacturers had given them relative freedom from heavy
regulation of sale permissions, with users being able to buy drones across the internet
without any specific check being required.
Secondly, the topic of current regulations also re-surfaced, once more echoing the findings
presented during the general discussion on survey findings. However, it should be noted
that the researchers observed inconsistencies and misconceptions on the part of the
participants of the current federal regulations, and in particular, of FAR Part 107. Not all
participants seemed aware of the statutory requirements for public aircraft (49 U.S.C.
§ 40102(a) and § 40125), which allows them to operate with a Certificate of Waiver or
Authorization (COA). The COA allows the agency to self-certify their drones and operators
for flights aimed at performing governmental functions. Even those aware of the COA
indicated reluctance in submitting requests, due to the cumbersome process of (and
the liability associated with) drafting a Public Declaration Intent letter to get begin the
COA request with the FAA in the first place. Participants also seemed to agree that FAA
enforcement was unlikely to be present in most situations, so that a “do now and ask later”
philosophy seemed to be reaching consensus in the focus group—a couple members
indicated they had run operations this way before. Although such philosophy was clearly
targeted to emergency operations that hindered public safety, none of the participants
mentioned or seemed aware of Part 107.21, which allows operators to “deviate from any
rule of this part to the extent necessary to meet that emergency.” This specific rule would
of course be debatable in court, pertaining to what exactly the FAA considers an “in-flight
emergency.” Agreement was reached by all participants that the best approach would be
that of a “tiered regulations with regards to use.” In particular, they envisioned a threetier structure made of civilian use for recreational purposes; commercial/business use;
and public entities/law enforcement use. Such a structure would allow public agencies a
relaxation of federal regulations, and to remove the need to apply for a COA or for specific
waiver to deviate from Part 107. Finally, as a more minor detail, the belief that “operations
over populated areas are prohibited,” raised by some participants, is incorrect, with Part
107.39 noting that flight over human beings who are not part of the operation is allowed
provided that those individuals are “located under a covered structure or inside a stationary
vehicle that can provide reasonable protection from a falling small unmanned aircraft.”
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Thirdly, interesting suggestions came out of the idea of creating and encouraging forums
for registered users. One participant mentioned the possibility of creating regional centers
(physical or through online platforms) where users could share tips, best practices, and
“dos and don’ts” for drone operations. The current existence of local amateur clubs was
discussed, although participants pointed to the need of a better-structured network of
licensed pilots across the region.

Exercise 3: “Towards Drone Deliveries and Urban Air Mobility”
3.

What are 3–5 things that you believe need to happen before we get to everyday
drone deliveries and urban air mobility?

The third and final prompt elicited a total of 25 entries. The general attitude of the group
was somewhat hesitant: participants recognized limitations in the technology currently
available and questioned the feasibility of public acceptance at this stage. Figure 24
provides an overview of the organized whiteboard after clustering and discussion were
executed.

Figure 24. Overview of Finalized Board for Exercise 3
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The group converged on four categories, which are presented in Figure 25.

Public
Acceptance

• Ideas related to concerns for operations acceptance by the
general public

Technological
Capabilities

• Ideas related to the technology readiness level

Traffic
• Ideas related to the need to regulate and manage drone traffic
Management
Enforcement and • Ideas related to the creation of ad-hoc policy for these specific
Policy
applications
Figure 25. Identified Categories for Exercise 3

Table 7.

Sticky Notes Exercise 3: Summary of Answers

Counter

Public
Acceptance

Technological
Capabilities

Traffic
Management

Enforcement
& Policy

1

Public Acceptance

Payload Limits

UAS / Pilot Tracking
System

Regulations that Can
Be Enforced

2

Establish Privacy
Policies

Technology

Establish Reliable UTM
(Centralized) and Require
all Operators to Use

Ability to Enforce
Regulations Locally

3

Solve Public Safety
UAS Use First

Technology Has to Meet
Needs & Efficiency

“No Fly” Zones & Times

Drone Modifications
Law

4

Minimum Liability
Insurance Premiums

Define Corridors/
“Volumes”

5

Safety Advancements

Auto Collision Avoidance

6

Establish Safety
Requirements

Define Who is Using
Them, Why, and Where

7

Route Limitations

8

Hours of Operations

9

Ability to Schedule the
Operations

10

Electronic Flight
Notification

11

Ability to Identify/Locate
Operations

12

Certification Based on Use

13

Airspace Restrictions/
Management Must
Be Clarified

Frequency

6 (24%)

3 (12%)

13 (52%)

Min e ta Tra n s p o rt a t io n I n s t it u t e

3 (12%)

Discussion of Results

48

As gathered from Table 7, the majority of the answers (52%) were clustered in the Traffic
Management category, followed by concerns about public acceptance (24%). Two
participants were aware of the NASA UTM program, with one of them having experienced
it as part of a user-study. The discussion revolved around the need for a high-level
framework (such as the one provided by NASA UTM) to assign corridors of operation
to specific users, track drones’ routes and hours of operation, and provide the ability to
schedule or book time and airspace at the convenience of the operator. All parties agreed
that this could be done through a “virtual centralized hub” and that neither local legislation
nor the state should be in charge of managing the “right to occupy the airspace” unless
under emergency procedure in a situation that threatened the public safety (a conclusion
that echoed that of debate 5, see last paragraph of the previous section). Finally, the
timeline for fielding of UAS delivery, UTM, and future UAS applications was discussed, with
some participants indicating the 5- to 10-year range, and others believing an even longer
timeline should be expected. The participants had reservations about the technology’s
readiness level, while at the same time seeming to be unaware of recent efforts such
as Airbus’s Vahana (https://www.airbus-sv.com/projects/1), Kitty Hawk’s Cora and Flyer
(https://kittyhawk.aero/), and Uber’s Uber Elevate and Uber Air programs (https://www.
uber.com/us/en/elevate/). All agreed that these applications had never been discussed
from the local legislation perspective and were not under the radar of current elected
decision-makers.
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V. CONCLUDING SUMMARY OF FINDINGS
The survey and the focus group activities showed broadly agreeing trends and conclusions.
The following list highlights some of the major takeaways from the results.
• While a plurality of the participants recognized that the technology and associated
concerns are already here, the majority showed only moderate/little interest in
overall regulation of UAS.
• While there is a perception among local-level government representatives that there
is little regulatory power at the moment due to rapidly changing federal rules and
guidelines, many local agencies recognize that UAS can accomplish objectives with
available technology where humans are limited or safety risk is high.
• The prompted discussions during the focus group showed that the environment in
which department personnel interact with operational UAS shape their perspectives
on the specific nature of the threats and their interpretations of the technology’s
impacts on society. As a result, clarification is needed to define terms, such as
“rogue operator,” that may have different meanings across agency sectors. Due to
the FAA’s role in leading UAS integration, special attention is needed for terms that
have traditional aviation use.
• The authors observed a defeatist attitude towards understanding the regulatory
approach: there was convergence on the feeling, “why keep track of federal
regulations if, by the time we decide to act, those will be changed again?”
• Many answers provided by survey takers and focus group participants pointed to
the need for specialized training at the local level for both drone usage and the
associated regulatory processes, with a primary question being how to enforce such
a regulatory structure. In this regard, programs offered by the FAA such as LEAP
(the Law Enforcement Assistance Program) show promise to steer federal–local
cooperation in the right direction.
• The authors observed that participants urged stronger licensing requirements with
the purpose of tracking users. Potential regulation of purchase permits was explored
and brought forward by the focus group participants (especially the law enforcement
representatives), who drew a parallel with gun control laws for their future vision of
drone regulation.
• The results collected pointed to a general feeling of the current regulatory structure
being “too cumbersome” for public operations such as search and rescue, law
enforcement, and wildfire monitoring. Both survey responses and the focus group
pointed to limited resources (on the financial and the labor side), which prevented
them from acquiring the necessary expertise to draft Public Intent Declaration letters
for a COA or to request specific waivers to deviate from Part 107. The general
consensus was that ad-hoc regulations for “special use” by public entities should
be drafted.
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• At this stage, discussions about drone technology at the local legislative level
still happen sporadically and are limited in scope. Overall, a “reactive” attitude is
preferred over a “proactive” one, with results from both the survey and the focus
group showing that legislation will most likely be implemented only in response to
problems as they arise. There was consensus among the focus group participants
that this status quo will not change until there is a tangible disaster that motivates
a reaction. Participants of the focus group mentioned a “once a year” frequency
of UAV-related talks within their respective offices. Moreover, all such discussions
revolved around public operations, while advanced technology applications such as
drone deliveries or urban air mobility were regarded as a concern for a future time,
about 5 to 10 years away.
• While the approach to overall regulation was labeled as “reactive,” there were
specific suggestions where a proactive attitude was maintained. Specifically,
participants in law enforcement suggested the need to ensure adequate spaces
across the region where users could meet to fly drones, as well as to exchange
tips and best practices for operations. Participants from the focus group recognized
that too many restrictions could have a counterproductive effect on users and could
stimulate the increase of rogue operators. They believed that in order to increase the
likelihood UAS operators would comply with any use location restrictions, as certain
locations are restricted for use, alternative locations should be clearly identified so
that operators can still meet their needs.
• Local agencies showed an inclination towards hiring third-party companies to fulfill
their needs rather than reaching out to aviation professionals to acquire in-house
expertise. Moreover, participants expressed their overall assessment that local
agencies in California only had low-levels of awareness of the current UAS regulatory
structures, again echoing a defeatist attitude towards the idea of “catching up” with
the evolving regulatory landscape.
• With respect to use and preferred applications, law enforcement showed the highest
rate of current use and drone availability, followed by fire emergency response, and
road inspection. There was consensus that all the investigated applications could
make good use of drone technology.
• In terms of regulatory restrictions, location restrictions (i.e., zoning) were observed
to be the only current area of interest as well as the only current area for which local
regulations are already in place. Respondents from the survey indicated that their
main concern was related to public property other than open spaces. Furthermore,
focus group participants mentioned the existence of private property laws for the State
of California that could already apply to drones preventing fly-bys in such locations.
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APPENDIX A: SURVEY QUESTIONS
1. Please describe your jurisdiction:
City
County
Town
Other
2. What is the approximate population of your jurisdiction?
Less than 10,000
10,000 to 49,999
50,000 to 99,999
100,000 to 249,999
250,000 to 499,999
500,000 to 990,999
1,000,000 or more
Don’t know
3. How would you describe the predominant development in your jurisdiction?
Urban (includes city or town)
Rural
Suburban
Mix of rural and urban or suburban
Other
4. Is the use and regulation of drones a topic of interest in your office?
0 - Not at all
1- Minor interest
2- Moderate interest
3- Major interest
4- Exceptional interest
5. In how many years do you think the use of drones and regulation of this activity will
become a relevant topic with resources allocated in your office?
- Already here
- Within the next year
- Within the next 2–3 years
- Within the next 5 years
- More than 5 years
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6. To the best of your knowledge, which departments in your jurisdiction have used,
accessed, or considered using a drone?

7. How do you rank the level of concern for each item listed below regarding drone use in
your jurisdiction by either recreational or commercial operators?
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8. For each item listed below choose the appropriate category as it relates to UAS policy
planning and operations for your office.

9. Are you aware of the current federal aviation regulations (FAR) with regards to the use
of drones?
- Yes fully aware and familiar with the content
- Yes, but it is hard to understand intricacies and applicability
- No, not aware
- Other (fill in the blank)
10. What is the expected framework for local legislation of drone use in the future?
There is no need for local legislation since there are federal regulations for aircraft
operations and air space
Local legislation would most likely be implemented in response to problems
Local legislation would most likely be implemented proactively to avoid potential
problems
Don’t know
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11. Select the answer that best describes how you see your office involved in potential
regulation of drones for each issue below?

12. Consider the following locations below and describe any expectations regarding local
legislation or regulation to restrict drone use in your jurisdiction.

13. What is the expected volume of drones that you foresee within your jurisdiction?
- Maybe an occasional recreational or commercial user, but nothing worth following
- Some, likely more recreational than commercial
- Some, likely more commercial than recreational
- A moderate amount of both recreational and commercial use
- A lot of drone activity, but not consistent
- A lot of drone activity nearly every day
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14. Please indicate the likelihood of the following options based on your current expectations

15. Please indicate the likelihood of the following options based on your current expectations

16. Please provide any additional comments related to regulation of drones within your
jurisdiction that were not addressed above.
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APPENDIX B: FOCUS GROUP HANDOUT

Local Government
Policy and Planning
for Unmanned Aerial
Systems
1. PARTICIPANTS’ HANDOUT
Please refer to the following handout to follow with the active sessions of debates and
discussion throughout the workshop.

2. CONTACT INFORMATION:
Prof. Tyler Spence

Prof. Francesca Favaro

tyler.spence@sjsu.edu

francesca.favaro@sjsu.edu

408-924-3973

408-924-3215

Department of Aviation and Technology

Department of Aviation and Technology

One Washington Square, San José
CA, 92192

One Washington Square, San José
CA, 92192
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Survey Results and Discussion
Frequency of Discussion related to drone usage and regulation

Expected Time-Horizon
Not Disclosed

20%

More Than 5 Years

6%

Within the Next 5 Years

16%

Within the Next 2-3
Years

21%
11%

Within the Next Year

27%

Already Here
0

10

20

30

40

50

60

Question: How often does your jurisdiction discuss the topic of UAS?
Question: Are they planning legislation within the near future?
Question: What are the greatest impediments/obstacles you face when trying to convey
your position to your local legislator?
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UAS Usage
Fire Emergency
Response
Parks and Recreation

Drone Not Needed

Maintenance
Construction
Inspection
Highway Roads and
Streets
Law Enforcement

Drone Would Be Useful

Has Not Used but Has Available

Have Used but Not Available

Have Used and Has Available

0%

10%

20%

30%

Question: Does your jurisdiction see a need/receives requests to have drones for these
departments?
Question: If you used them, what type of drones do you use?
Question: Is it easy to get access? What are challenges? Do you need to convince a
superior that the drone is needed?
Question: With which agencies do you need to coordinate when running a drone
operation? How is that handled?
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Perceived Threats
Least
Concern

Moderate
Concern

Great But Not
Main Concern

Main
Concern

Privacy
Safety
Property Rights
Environmental Pollution

Question: Are those the major concerns you see raised against the use of these
technology?
Federal Regulation Awareness

Not Disclosed
26%
Other
1%
Fully Aware
19%

Not Aware
12%
Aware of
Existence,
Content Not
Studied
28%
Aware and Studied, But
Difficult to Comprehend
14%

Question: What would help you?
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Current and Foreseen Regulatory Aspects: restrictions and tracking
0%

10%

20%

30%

40%

50%

Already Do

Location Restriction

Type of UAVs
Restriction

Plan to Work in Future

Specialized Training
Development
No Current Plan but Likely in
Future

Tracking of Users

Tracking of UAVs
Not Foreseen

Question: Are there other regulatory aspects that you are interested in?
Restrictions: detail

Public Property Other than Open Space

Open Space Public Property

Private Property

0

Legislation Not Appropriate

20

40

60

Appropriate but Not Necessary

80

100

Existing

120

140

160

Necessary in the Future

Question: Do you think some legislation is necessary in different types of properties?
Do you have examples that sway your ideas otherwise?
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Expected Traffic Volume: recreational and commercial use

Not Disclosed
28%

Occasional Recreational or Commercial
User Not Worth Following
12%

Some, Likely More
Recreational Than
Commercial
21%

A Lot of Drone
Activity, Nearly
Every Day
2%
A Lot of Drone
Activity, but Not
Consistent
3%

Some, Likely More
Commercial Than
Recreational
6%
A Moderate Amount
of Both Recreational
and Commercial Use
28%

Question: Do you expect a similar trend?
Question: Have you seen an increase of drone use in your jurisdiction? In which sector?
Drone Delivery: comparing 5- to 10-year time horizons

Question: What are your expectations for future drone uses?
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Debate Sessions
General Debate:
What Should Local Legislations Be Allowed to Do? Should Local Governments Have
More Power Over UAV Regulation or Less?

Apples and Oranges:
Goods delivery, law enforcement/emergency response, and urban air mobility. Are those
similar applications or would they require different regulatory structures? Does it go by
size also?

Public Insurance:
Try to imagine a mission scenario, or use case, of operations relevant to you. How does
personal insurance come into play if something goes wrong? Would you want local jurisdictions to provide an “umbrella-type” of insurance for all UAS operations? Do you have
concerns for liability?

Dealing with Rogue Operators:
Would you want a specific entity to be set up at the local level to deal with rogue operators? What is the role that you would expect from the FAA in those situations (i.e., would
you suggest a reporting system)?

Exclusivity of Airspace:
Try to imagine a mission scenario, or use case, of operations relevant to you. Would you
need exclusivity of the airspace? Would you be willing to share airspace? Would you
want control of the airspace or someone else in control?
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ABBREVIATIONS AND ACRONYMS
CHP
COA
COW
DoT
FAA
FAR
MTI
NASA
NAS
SAP
UAS
UAV
UTM

California Highway Patrol
Certificate of Authorization
Certificate of Waiver
Department of Transportation
Federal Aviation Administration
Federal Aviation Regulations
Mineta Transportation Institute
National Aeronautics and Space Administration
National Airspace System
Stakeholder Analysis Process
Unmanned Aircraft System
Unmanned Aircraft Vehicle
UAV Traffic Management
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